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T20Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 20

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 29.7807%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 70

PVAdjPrem = 38,466             

PVGrossPrem = 129,163           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 320 95 33,842 38,466 -4,624 -1.85%

36 320 95 35,171 40,133 -4,962 -1.98%

37 320 95 36,530 41,884 -5,354 -2.14%

38 320 95 37,923 43,720 -5,797 -2.32%

39 320 95 39,356 45,647 -6,291 -2.52%

40 320 95 40,841 47,667 -6,827 -2.73%

41 320 95 42,382 49,784 -7,402 -2.96%

42 320 95 43,978 52,003 -8,025 -3.21%

43 320 95 45,628 54,331 -8,704 -3.48%

44 320 95 47,336 56,773 -9,437 -3.77%

45 320 95 49,107 59,334 -10,228 -4.09%

46 320 95 50,952 62,018 -11,066 -4.43%

47 320 95 52,869 64,833 -11,965 -4.79%

48 320 95 54,863 67,785 -12,921 -5.17%

49 320 95 56,937 70,881 -13,944 -5.58%

50 320 95 59,090 74,130 -15,040 -6.02%

51 320 95 61,325 77,540 -16,216 -6.49%

52 320 95 63,633 81,126 -17,493 -7.00%

53 320 95 66,013 84,901 -18,888 -7.56%

54 320 95 68,461 88,878 -20,417 -8.17%

55 3,895 1,160 70,979 93,070 -22,091 -8.84%

56 4,165 1,240 73,573 96,374 -22,800 -9.12%

57 4,425 1,318 76,252 99,777 -23,526 -9.41%

58 4,695 1,398 79,021 103,290 -24,269 -9.71%

59 5,010 1,492 81,887 106,916 -25,030 -10.01%

60 5,403 1,609 84,846 110,654 -25,808 -10.32%

61 5,933 1,767 87,896 114,495 -26,599 -10.64%

62 6,585 1,961 91,023 118,418 -27,395 -10.96%

63 7,315 2,178 94,217 122,406 -28,189 -11.28%

64 8,138 2,423 97,475 126,452 -28,978 -11.59%

65 9,025 2,688 100,791 130,546 -29,755 -11.90%

66 9,983 2,973 104,166 134,684 -30,518 -12.21%

67 11,005 3,277 107,599 138,862 -31,263 -12.51%

68 12,143 3,616 111,091 143,077 -31,986 -12.79%

69 13,425 3,998 114,637 147,317 -32,679 -13.07%

70 14,933 4,447 118,232 151,567 -33,335 -13.33%

71 16,605 4,945 121,860 155,799 -33,939 -13.58%

72 18,598 5,538 125,501 160,010 -34,509 -13.80%

73 20,900 6,224 129,130 164,164 -35,035 -14.01%

74 23,510 7,001 132,723 168,229 -35,506 -14.20%

75 26,393 7,860 136,258 172,172 -35,914 -14.37%

76 29,525 8,793 139,716 175,972 -36,256 -14.50%



T20Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 20

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 29.7807%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 70

PVAdjPrem = 38,466             

PVGrossPrem = 129,163           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 32,940 9,810 143,082 179,609 -36,527 -14.61%

78 36,685 10,925 146,338 183,062 -36,725 -14.69%

79 40,928 12,189 149,458 186,303 -36,845 -14.74%

80 45,798 13,639 152,403 189,283 -36,880 -14.75%

81 51,463 15,326 155,117 191,932 -36,815 -14.73%

82 57,748 17,198 157,523 194,156 -36,633 -14.65%

83 65,018 19,363 159,553 195,877 -36,324 -14.53%

84 73,388 21,855 161,090 196,956 -35,866 -14.35%

85 83,053 24,734 161,986 197,217 -35,232 -14.09%

86 94,160 28,042 162,032 196,419 -34,387 -13.75%

87 106,840 31,818 160,944 194,229 -33,285 -13.31%

88 121,050 36,050 158,321 190,186 -31,865 -12.75%

89 136,290 40,588 153,597 183,642 -30,044 -12.02%

90 152,338 45,367 146,003 173,724 -27,721 -11.09%

91 168,570 50,201 134,403 159,147 -24,744 -9.90%

92 184,520 54,951 117,157 138,057 -20,899 -8.36%

93 199,995 59,560 91,818 107,684 -15,866 -6.35%

94 214,158 63,778 54,632 63,778 -9,146 -3.66%



T20Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 20

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 29.8729%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 50

PVAdjPrem = 38,466             

PVGrossPrem = 128,765           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 300 90 33,842 38,466 -4,624 -1.85%

36 300 90 35,171 40,139 -4,968 -1.99%

37 300 90 36,530 41,896 -5,366 -2.15%

38 300 90 37,923 43,739 -5,815 -2.33%

39 300 90 39,356 45,673 -6,317 -2.53%

40 300 90 40,841 47,700 -6,859 -2.74%

41 300 90 42,382 49,824 -7,442 -2.98%

42 300 90 43,978 52,051 -8,073 -3.23%

43 300 90 45,628 54,387 -8,760 -3.50%

44 300 90 47,336 56,838 -9,501 -3.80%

45 300 90 49,107 59,408 -10,301 -4.12%

46 300 90 50,952 62,101 -11,149 -4.46%

47 300 90 52,869 64,926 -12,058 -4.82%

48 300 90 54,863 67,888 -13,025 -5.21%

49 300 90 56,937 70,995 -14,058 -5.62%

50 300 90 59,090 74,255 -15,165 -6.07%

51 300 90 61,325 77,678 -16,353 -6.54%

52 300 90 63,633 81,276 -17,643 -7.06%

53 300 90 66,013 85,064 -19,051 -7.62%

54 300 90 68,461 89,054 -20,594 -8.24%

55 3,875 1,158 70,979 93,261 -22,282 -8.91%

56 4,145 1,238 73,573 96,576 -23,003 -9.20%

57 4,405 1,316 76,252 99,992 -23,740 -9.50%

58 4,675 1,397 79,021 103,517 -24,496 -9.80%

59 4,990 1,491 81,887 107,157 -25,270 -10.11%

60 5,383 1,608 84,846 110,908 -26,062 -10.42%

61 5,913 1,766 87,896 114,763 -26,866 -10.75%

62 6,565 1,961 91,023 118,700 -27,676 -11.07%

63 7,295 2,179 94,217 122,702 -28,485 -11.39%

64 8,118 2,425 97,475 126,763 -29,288 -11.72%

65 9,005 2,690 100,791 130,871 -30,080 -12.03%

66 9,963 2,976 104,166 135,024 -30,858 -12.34%

67 10,985 3,282 107,599 139,217 -31,618 -12.65%

68 12,123 3,621 111,091 143,447 -32,356 -12.94%

69 13,405 4,004 114,637 147,702 -33,065 -13.23%

70 14,913 4,455 118,232 151,968 -33,736 -13.49%

71 16,585 4,954 121,860 156,215 -34,355 -13.74%

72 18,578 5,550 125,501 160,442 -34,941 -13.98%

73 20,880 6,237 129,130 164,611 -35,482 -14.19%

74 23,490 7,017 132,723 168,691 -35,968 -14.39%

75 26,373 7,878 136,258 172,649 -36,391 -14.56%

76 29,505 8,814 139,716 176,463 -36,746 -14.70%



T20Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 20

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 29.8729%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 50

PVAdjPrem = 38,466             

PVGrossPrem = 128,765           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 32,920 9,834 143,082 180,114 -37,031 -14.81%

78 36,665 10,953 146,338 183,580 -37,242 -14.90%

79 40,908 12,220 149,458 186,833 -37,375 -14.95%

80 45,778 13,675 152,403 189,824 -37,422 -14.97%

81 51,443 15,367 155,117 192,484 -37,367 -14.95%

82 57,728 17,245 157,523 194,717 -37,195 -14.88%

83 64,998 19,417 159,553 196,446 -36,893 -14.76%

84 73,368 21,917 161,090 197,531 -36,441 -14.58%

85 83,033 24,804 161,986 197,796 -35,810 -14.32%

86 94,140 28,122 162,032 196,997 -34,965 -13.99%

87 106,820 31,910 160,944 194,803 -33,859 -13.54%

88 121,030 36,155 158,321 190,749 -32,428 -12.97%

89 136,270 40,708 153,597 184,188 -30,590 -12.24%

90 152,318 45,502 146,003 174,241 -28,239 -11.30%

91 168,550 50,351 134,403 159,622 -25,219 -10.09%

92 184,500 55,115 117,157 138,470 -21,312 -8.52%

93 199,975 59,738 91,818 108,006 -16,188 -6.48%

94 214,138 63,969 54,632 63,969 -9,337 -3.73%



Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 20

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 29.5529%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 120

PVAdjPrem = 38,466             

PVGrossPrem = 130,159           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 370 109 33,842 38,466 -4,624 -1.85%

36 370 109 35,171 40,118 -4,947 -1.98%

37 370 109 36,530 41,853 -5,324 -2.13%

38 370 109 37,923 43,674 -5,751 -2.30%

39 370 109 39,356 45,584 -6,228 -2.49%

40 370 109 40,841 47,587 -6,746 -2.70%

41 370 109 42,382 49,685 -7,303 -2.92%

42 370 109 43,978 51,885 -7,907 -3.16%

43 370 109 45,628 54,193 -8,565 -3.43%

44 370 109 47,336 56,613 -9,277 -3.71%

45 370 109 49,107 59,152 -10,046 -4.02%

46 370 109 50,952 61,813 -10,861 -4.34%

47 370 109 52,869 64,604 -11,735 -4.69%

48 370 109 54,863 67,530 -12,666 -5.07%

49 370 109 56,937 70,599 -13,663 -5.47%

50 370 109 59,090 73,820 -14,730 -5.89%

51 370 109 61,325 77,201 -15,876 -6.35%

52 370 109 63,633 80,756 -17,123 -6.85%

53 370 109 66,013 84,498 -18,485 -7.39%

54 370 109 68,461 88,441 -19,981 -7.99%

55 3,945 1,166 70,979 92,598 -21,618 -8.65%

56 4,215 1,246 73,573 95,872 -22,299 -8.92%

57 4,475 1,322 76,252 99,246 -22,994 -9.20%

58 4,745 1,402 79,021 102,728 -23,706 -9.48%

59 5,060 1,495 81,887 106,322 -24,435 -9.77%

60 5,453 1,611 84,846 110,027 -25,180 -10.07%

61 5,983 1,768 87,896 113,834 -25,937 -10.37%

62 6,635 1,961 91,023 117,722 -26,699 -10.68%

63 7,365 2,177 94,217 121,675 -27,458 -10.98%

64 8,188 2,420 97,475 125,685 -28,210 -11.28%

65 9,075 2,682 100,791 129,743 -28,951 -11.58%

66 10,033 2,965 104,166 133,844 -29,678 -11.87%

67 11,055 3,267 107,599 137,984 -30,385 -12.15%

68 12,193 3,603 111,091 142,161 -31,070 -12.43%

69 13,475 3,982 114,637 146,363 -31,726 -12.69%

70 14,983 4,428 118,232 150,576 -32,344 -12.94%

71 16,655 4,922 121,860 154,769 -32,909 -13.16%

72 18,648 5,511 125,501 158,942 -33,442 -13.38%

73 20,950 6,191 129,130 163,059 -33,929 -13.57%

74 23,560 6,963 132,723 167,086 -34,364 -13.75%

75 26,443 7,815 136,258 170,994 -34,736 -13.89%

76 29,575 8,740 139,716 174,758 -35,042 -14.02%



Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 20

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 29.5529%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 120

PVAdjPrem = 38,466             

PVGrossPrem = 130,159           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 32,990 9,749 143,082 178,362 -35,279 -14.11%

78 36,735 10,856 146,338 181,782 -35,445 -14.18%

79 40,978 12,110 149,458 184,993 -35,534 -14.21%

80 45,848 13,549 152,403 187,943 -35,540 -14.22%

81 51,513 15,223 155,117 190,566 -35,449 -14.18%

82 57,798 17,081 157,523 192,767 -35,244 -14.10%

83 65,068 19,229 159,553 194,469 -34,916 -13.97%

84 73,438 21,703 161,090 195,534 -34,443 -13.78%

85 83,103 24,559 161,986 195,787 -33,801 -13.52%

86 94,210 27,842 162,032 194,988 -32,957 -13.18%

87 106,890 31,589 160,944 192,810 -31,866 -12.75%

88 121,100 35,789 158,321 188,791 -30,471 -12.19%

89 136,340 40,292 153,597 182,292 -28,694 -11.48%

90 152,388 45,035 146,003 172,443 -26,441 -10.58%

91 168,620 49,832 134,403 157,972 -23,568 -9.43%

92 184,570 54,546 117,157 137,035 -19,878 -7.95%

93 200,045 59,119 91,818 106,886 -15,068 -6.03%

94 214,208 63,304 54,632 63,304 -8,673 -3.47%



Appendix 1 - Nonforfeiture Demonstation

Age 35 Unisex Standard Non-Tobacco

Ax = 0.13099371 Level Period= 20

ax = 19.99635043 i = 4.50%

NF NLP = 1,638               r = 29.6742%

PVBen = 32,748             Expense Allowance = 4,547                     

PVExp = 4,547               Policy Fee= 70

PVAdjPrem = 37,296             

PVGrossPrem = 125,683           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 313 93 32,748 37,296 -4,547 -1.82%

36 313 93 34,036 38,911 -4,875 -1.95%

37 313 93 35,353 40,605 -5,252 -2.10%

38 313 93 36,704 42,383 -5,679 -2.27%

39 313 93 38,094 44,248 -6,154 -2.46%

40 313 93 39,535 46,202 -6,667 -2.67%

41 313 93 41,032 48,250 -7,217 -2.89%

42 313 93 42,585 50,395 -7,810 -3.12%

43 313 93 44,194 52,645 -8,451 -3.38%

44 313 93 45,862 55,003 -9,141 -3.66%

45 313 93 47,594 57,476 -9,882 -3.95%

46 313 93 49,399 60,066 -10,667 -4.27%

47 313 93 51,275 62,782 -11,506 -4.60%

48 313 93 53,228 65,628 -12,401 -4.96%

49 313 93 55,257 68,614 -13,357 -5.34%

50 313 93 57,364 71,746 -14,381 -5.75%

51 313 93 59,551 75,033 -15,483 -6.19%

52 313 93 61,809 78,488 -16,679 -6.67%

53 313 93 64,137 82,124 -17,987 -7.19%

54 313 93 66,531 85,953 -19,422 -7.77%

55 3,660 1,086 68,994 89,988 -20,995 -8.40%

56 3,930 1,166 71,529 93,200 -21,672 -8.67%

57 4,188 1,243 74,144 96,507 -22,362 -8.94%

58 4,455 1,322 76,847 99,916 -23,069 -9.23%

59 4,760 1,412 79,642 103,434 -23,792 -9.52%

60 5,135 1,524 82,528 107,059 -24,531 -9.81%

61 5,628 1,670 85,501 110,783 -25,282 -10.11%

62 6,235 1,850 88,551 114,589 -26,038 -10.42%

63 6,913 2,051 91,668 118,461 -26,793 -10.72%

64 7,675 2,277 94,850 122,393 -27,543 -11.02%

65 8,500 2,522 98,091 126,375 -28,284 -11.31%

66 9,388 2,786 101,391 130,403 -29,011 -11.60%

67 10,340 3,068 104,751 134,474 -29,723 -11.89%

68 11,393 3,381 108,170 138,584 -30,413 -12.17%

69 12,583 3,734 111,645 142,723 -31,078 -12.43%

70 13,978 4,148 115,170 146,878 -31,708 -12.68%

71 15,525 4,607 118,730 151,020 -32,290 -12.92%

72 17,368 5,154 122,306 155,148 -32,842 -13.14%

73 19,498 5,786 125,875 159,227 -33,352 -13.34%

74 21,915 6,503 129,412 163,224 -33,812 -13.52%

75 24,603 7,301 132,897 167,111 -34,214 -13.69%

76 27,540 8,172 136,309 170,862 -34,553 -13.82%



Appendix 1 - Nonforfeiture Demonstation

Age 35 Unisex Standard Non-Tobacco

Ax = 0.13099371 Level Period= 20

ax = 19.99635043 i = 4.50%

NF NLP = 1,638               r = 29.6742%

PVBen = 32,748             Expense Allowance = 4,547                     

PVExp = 4,547               Policy Fee= 70

PVAdjPrem = 37,296             

PVGrossPrem = 125,683           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 30,770 9,131 139,631 174,456 -34,825 -13.93%

78 34,340 10,190 142,841 177,866 -35,026 -14.01%

79 38,418 11,400 145,911 181,061 -35,150 -14.06%

80 43,138 12,801 148,797 183,986 -35,188 -14.08%

81 48,615 14,426 151,438 186,564 -35,125 -14.05%

82 54,560 16,190 153,757 188,700 -34,943 -13.98%

83 61,368 18,210 155,693 190,329 -34,637 -13.85%

84 69,250 20,549 157,137 191,324 -34,187 -13.67%

85 78,815 23,388 157,937 191,503 -33,567 -13.43%

86 89,288 26,495 157,844 190,571 -32,727 -13.09%

87 101,195 30,029 156,615 188,255 -31,640 -12.66%

88 114,615 34,011 153,864 184,111 -30,246 -12.10%

89 129,068 38,300 149,040 177,510 -28,470 -11.39%

90 144,360 42,838 141,402 167,616 -26,214 -10.49%

91 159,925 47,456 129,873 153,213 -23,340 -9.34%

92 175,458 52,066 112,912 132,569 -19,657 -7.86%

93 190,795 56,617 88,224 103,097 -14,873 -5.95%

94 205,055 60,848 52,309 60,848 -8,540 -3.42%



Appendix 1 - Nonforfeiture Demonstation

Age 65 Female Standard Non-Tobacco

Ax = 0.341226288 Level Period= 20

ax = 14.0760603 i = 4.50%

NF NLP = 6,060               r = 48.8771%

PVBen = 85,307             Expense Allowance = 10,076                   

PVExp = 10,076             Policy Fee= 70

PVAdjPrem = 95,382             

PVGrossPrem = 195,147           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

65 3,125 1,527 85,307 95,382 -10,076 -4.03%

66 3,125 1,527 88,235 98,633 -10,399 -4.16%

67 3,125 1,527 91,226 102,106 -10,880 -4.35%

68 3,125 1,527 94,278 105,820 -11,542 -4.62%

69 3,125 1,527 97,391 109,798 -12,407 -4.96%

70 3,125 1,527 100,559 114,070 -13,511 -5.40%

71 3,125 1,527 103,772 118,672 -14,899 -5.96%

72 3,125 1,527 107,017 123,648 -16,632 -6.65%

73 3,125 1,527 110,273 129,057 -18,784 -7.51%

74 3,125 1,527 113,524 134,961 -21,437 -8.57%

75 3,125 1,527 116,748 141,438 -24,689 -9.88%

76 3,125 1,527 119,921 148,584 -28,663 -11.47%

77 3,125 1,527 123,017 156,508 -33,491 -13.40%

78 3,125 1,527 126,003 165,356 -39,354 -15.74%

79 3,125 1,527 128,834 175,308 -46,475 -18.59%

80 3,125 1,527 131,449 186,610 -55,160 -22.06%

81 3,125 1,527 133,764 199,595 -65,831 -26.33%

82 3,125 1,527 135,695 214,656 -78,961 -31.58%

83 3,125 1,527 137,237 232,116 -94,879 -37.95%

84 3,125 1,527 138,317 252,486 -114,169 -45.67%

85 61,860 30,235 138,777 276,584 -137,807 -55.12%

86 69,800 34,116 138,166 274,248 -136,083 -54.43%

87 78,613 38,424 136,466 269,748 -133,281 -53.31%

88 88,880 43,442 133,375 262,514 -129,139 -51.66%

89 100,178 48,964 128,407 251,633 -123,226 -49.29%

90 112,445 54,960 120,957 235,979 -115,022 -46.01%

91 125,348 61,266 110,182 213,988 -103,806 -41.52%

92 139,208 68,041 94,922 183,519 -88,597 -35.44%

93 153,995 75,268 73,416 141,303 -67,887 -27.15%

94 168,643 82,428 43,017 82,428 -39,411 -15.76%



 THE PENN MUTUAL LIFE INSURANCE COMPANY 

ACTUARIAL MEMORANDUM 

 

Rider – Accidental Death Benefit 

Form ADB-13 
 

I.  General Description 

 

The Company agrees to provide the Accidental Death Benefit. The Accidental Death Benefit will be 

payable upon receipt by the Company of due proof that: 

 

(a) the Insured has died due to an accidental bodily injury while this rider was in force; 

(b) the accidental death occurred within 180 days following the date of the accidental bodily injury; 

(c) the accidental bodily injury was sustained prior to the anniversary of this policy which is nearest 

to the Insured's 70th birthday; and 

(d) if this rider was issued prior to the Insured's age five, the accidental bodily injury was sustained on 

or after the anniversary of this policy which is nearest to the Insured's fifth birthday. 

 

The amount of the Accidental Death Benefit is shown on Page 3. This amount will be doubled if due proof 

is furnished that the injury which resulted in the death of the Insured was sustained while the Insured was 

riding as a fare-paying passenger on a public conveyance. 

 

We will have the right and the opportunity to examine the body. Unless prohibited by law, we may have an 

autopsy performed at our own expense. 

 

The amount of the Accidental Death Benefit will be included in the Death Benefit of this policy and will be 

paid as part of that Death Benefit. 

 

Risks Not Assumed - The Accidental Death Benefit will not be payable if the death of the Insured is the 

result, directly or indirectly, of: 

 

(a) disease or infirmity of mind or body, or medical or surgical treatment for such disease or infirmity; 

(b) an infection not occurring as a direct result or consequence of the accidental bodily injury; 

(c) the voluntary intake or use by any means of any drug, unless prescribed or administered by a 

physician and taken in accordance with the physician’s instructions; 

(d) the voluntary intake or use by any means of poison, gas or fumes, unless a direct result of an 

occupational accident; 

(e) intoxication as defined by the jurisdiction where the accident occurred; 

(f) riding or driving an air, land or water vehicle in a race, speed or endurance contest; 

(g) bungee jumping; 

(h) rock or mountain climbing; 

(i) aeronautics (hang-gliding, skydiving, parachuting, ultralight, soaring, ballooning and parasailing); 

(j) suicide, or intentionally self-inflicted injury, of the Insured, while sane or insane; 

(k) the commission by the Insured of an assault or a felony; 

(l) participation in an illegal occupation or activity 

(m) active participation in a riot, insurrection or terrorist activity; 

(n) travel or flight in or descent from an aircraft of any kind (i) while the Insured is a pilot, officer or 

member of the crew of the aircraft, (ii) while the Insured is giving or receiving training or 

instruction aboard the aircraft, or (iii) while the Insured has duty aboard the aircraft or has duty 

which requires descent from the aircraft; 

(o) travel in an aircraft or device used for testing or experimental purposes, used by or for any military 

authority, or used for travel beyond the earth’s atmosphere; 

(p) war or act of war, if the cause of death occurs while the Insured is serving in the military, naval or 

air forces of any country, combination of countries or international organization, provided such 

death occurs while in such forces or within six months after termination of service in such forces; 

or 



(q) special hazards incident to service in the military, naval or air forces of any country, combination 

of countries or international organization, if the cause of death occurs while the Insured is serving 

in such forces and is outside the home area, provided such death occurs outside the home area or 

within six months after the Insured’s return to the home area or area in such forces or within six 

months after the termination of service in such forces, whichever is earlier. 

 

II.  Rider Premium 

 

The premiums for this rider are included in the premiums which are shown on Page 3.  Upon termination of 

this rider, the premiums which are shown on Page 3 will be reduced by any amount which had been 

included for this rider. 

 

III.  Cash Values 

 

There are no cash values associated with this rider. 

 

IV.  Reserves 

 

The reserves for this rider use the 2017 Commissioner’s Standard Ordinary Select and Ultimate Mortality 

Tables, Age Nearest Birthday. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 10-24-2016 

Andrew M. Hallsworth, FSA, MAAA     Date 

Director and Actuary  

 

Andrew  M. 
Hallsworth, 
FSA, MAAA

Digitally signed by Andrew  M. 
Hallsworth, FSA, MAAA 
DN: cn=Andrew  M. Hallsworth, FSA, 
MAAA, o=The Penn Mutual Life 
Insurance Company, ou=Director and 
Actuary, 
email=hallsworth.andrew@pennmutu
al.com, c=US 
Date: 2016.10.24 15:59:14 -04'00'



THE PENN MUTUAL LIFE INSURANCE COMPANY 

ACTUARIAL MEMORANDUM 
 

Rider – Children’s Term Insurance  

Form CTI-13 

 

I.  General Description 

 

The Company will pay, upon due proof of the death of an Insured Child while this rider is in force, the 

Children’s Term Insurance Benefit. The available issue ages are 15 days to age 17 with a minimum 

specified amount of 5,000. 

 

II.  Rider Premium 

 

The premiums for this rider are included in the premiums shown on Page 3 of the base policy form.  

Premiums for this rider are payable until the insured’s age 65 or 10 years from the date of issue, whichever 

is longer.  Upon termination of this rider, the level premiums shown on Page 3 will be reduced by any 

amount that had been included for this rider. 

 

III.  Cash Values 

 

There are no cash values or nonforfeiture values associated with this rider. 

 

According to Section 7E, since the Children’s Term Insurance expires at the age of 23 (therefore before the 

child’s age 26) and provides a uniform amount of additional coverage, there are no cash values required or 

available with this rider. 

 

Upon death of the primary insured, the premiums for the rider are waived. Non-forfeiture cash values will 

be available equal to the present value of the guaranteed benefits, using the applicable non-forfeiture 

interest rate and the 2017 Commissioner’s Standard Ordinary Ultimate Sex-Distinct Composite Mortality 

tables. 

 

 

IV.  Reserves 

 

The reserves for this rider use the 2017 Commissioner’s Standard Ordinary Select and Ultimate Mortality 

Tables, Age Nearest Birthday. 

 

 

 

 

 

 

 

 

 

 

 

 

        10-24-2016   

Andrew M. Hallsworth, FSA, MAAA         Date 

Director and Actuary  

 

 

 

Andrew  M. 
Hallsworth, FSA, 
MAAA

Digitally signed by Andrew  M. Hallsworth, 
FSA, MAAA 
DN: cn=Andrew  M. Hallsworth, FSA, MAAA, 
o=The Penn Mutual Life Insurance Company, 
ou=Director and Actuary, 
email=hallsworth.andrew@pennmutual.com, 
c=US 
Date: 2016.10.24 15:59:53 -04'00'
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The Penn Mutual Life Insurance Company 

 

Actuarial Memorandum 

Actuarial Basis, Formulas and Illustrative Calculations 

 

Form ICC13-LT 

 

 

Plan Description 

 

Type:     Renewable Term to Age 95 

Level Premium Periods:  10 year 

Issue Ages:     Ages 20-70 

Cash Values:    None   

Premiums:    Guaranteed Premium 

Minimum Specified Amount:  $250,000 

 
Actuarial Basis 

 

Cash Values were tested using the appropriate version of the 2017 CSO Ultimate Mortality Table, Age Nearest 

Birthday. Compound interest at a rate of 4.5%, and continuous functions were used.  The version of the mortality 

table used is as follows: 

 

Premium Classification Mortality Table 

 

Male Preferred Best Nonsmoker 2017 CSO-N (Male) 

Male Preferred Plus Nonsmoker 2017 CSO-N (Male) 

Male Preferred Nonsmoker 2017 CSO-N (Male) 

Male Standard Nonsmoker 2017 CSO-N (Male) 

Male Preferred Smoker 2017 CSO-S (Male) 

Male Smoker  2017 CSO-S (Male) 

Female Preferred Best Nonsmoker 2017 CSO-N (Female) 

Female Preferred Plus Nonsmoker 2017 CSO-N (Female) 

Female Preferred Nonsmoker 2017 CSO-N (Female) 

Female Standard Nonsmoker 2017 CSO-N (Female) 

Female Preferred Smoker 2017 CSO-S (Female) 

Female Smoker  2017 CSO-S (Female) 

Unisex Preferred Best Nonsmoker* 2017 CSO-N  

Unisex Preferred Plus Nonsmoker* 2017 CSO-N  

Unisex Preferred Nonsmoker* 2017 CSO-N  

Unisex Standard Nonsmoker* 2017 CSO-N  

Unisex Preferred Smoker*     2017 CSO-S  

Unisex Smoker*      2017 CSO-S  

 

 

Reserves use the appropriate version of the 2017 CSO Mortality Table, Age Nearest Birthday (Select and Ultimate 

in the level period).  

 

Non-Forfeiture Cash Value Demonstration 
 

Definitions: 

 

x =  age at issue 

 

t =  duration in policy years 
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i =  interest rate  (4.5%) 

 

v =  1 / (1 + i) 

 

qx+t   =  mortality rate at attained age x+t 

 

px+t = 1 - qx+t  =  survival rate at attained age x+t 

 

GPx+t = Gross Premium rate per $1000 plus per policy fee for issue age x in yr t 

 

r = Ratio of non-forfeiture adjusted premium to gross premium. 

 

NFNLP = Non-forfeiture Net Level Premium 

 

Adjusted premiums = Premiums used in determining the Non-forfeiture value. The present value of 

the adjust premiums is set equal to the present value of benefits plus an expense allowance. 

 

Formulas: 

 

NFNLP = Face * Ax / ax 

 

PV(Benefits) = Face * Ax 

 

Expense Allowance = 1% * Face + 1.25 * Min(4% x Face, NFNLP) 

 

PV(Adjusted Premium) = PV(Benefits) + Expense Allowance 

 

PV(GrossPrem)x+t = 




tx

n

95

1
 GP

x+t+n-1 
* v

n-1
  * 

n-1
p

x+t
  

 

r = PV(Adjusted Premium)x / PV(GrossPrem)x 

 

NFx+t = PV(Remaining Benefits)x+t – PV(Remaining Adjusted Premiums)x+t 

 

AdjPremx+t = r * GPx+t 

 

PV(Remaining Benefits)x+t = Face * Ax+t 

 

PV(Remaining Adjusted Premiums)x+t = 




tx

n

95

1
 AdjPrem

x+t+n-1 
* v

n-1
  * 

n-1
p

x+t 

 

 

Illustrative Values (Age 35 Male Standard Non-Tobacco with a $250,000 Face, 10 year level period): 

 

NFNLP = $250,000 * 0.135367165 / 19.91734154 = $1,699  

 

PV(Benefits) = $250,000 * 0.135367165 = $ 33,842 

 

Expense Allowance = 1% * $250,000 + 1.25 * Min(4% x $250,000, $1,699 ) = $ 4,624 

 

PV(Adjusted Premium) = $ 33,842 + $ 4,624 = $38,466 

 

PV(GrossPrem)35 =  

60

1n
 GP

35+n-1 
* v

n-1
  * 

n-1
p

35
  = $140,255 (GPx+t is shown in T10Appendix 1) 
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r = $38,466 / $140,255 = 27.4255% 

 

AdjPrem35+t = 27.4255% * GP35+t (shown in T10Appendix 1)  

 

PV(Remaining Benefits)35+t = Face * A35+t (shown in T10Appendix 1) 

  

PV(Remaining Adjusted Premiums)35+t = 




t

n

60

1
 AdjPrem

35+t+n-1 
* v

n-1
  * 

n-1
p

x+t  

(shown in T10Appendix 1) 

 

NF35+t = PV(Remaining Benefits)35+t – PV(Remaining Adjusted Premiums)35+t  

  
   For t = 5: 
 

 PV(Remaining Benefits)40 = Face * A40= $40,841 

 

 PV(Remaining Adjusted Premiums)40 =  

55

1n
 AdjPrem

40+n-1 
* v

n-1
  * 

n-1
p

40 
= $47,884 

 

   NF40= PV(Remaining Benefits)40 – PV(Remaining Adjusted Premiums)40 = ($7,043) 

 

T10Appendix 1 shows a Table of Non-Forfeiture Minimum Cash Values for this example. It also provides 

additional examples. 

 

Testing has been done for the range Policy Fees shown in the Statement Of Variability. It has further been 

completed for all issue ages, sexes (and unisex) risk classes and durations for which this product will be available. 

Since the values do not exceed 2.5% of the amount of insurance, this satisfies the exception in Section 9G of the 

SNFL and therefore does not require cash values.  

 

I have performed the necessary analysis, in accordance with all applicable actuarial Standards of Practice and 

Actuarial Guidelines, in support of this opinion. 

 

 

 

 

 

 

 

                11-18-2016  

 

Andrew M. Hallsworth, FSA, MAAA    Date 

Director and Actuary  



T10Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 10

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 27.4255%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 70

PVAdjPrem = 38,466             

PVGrossPrem = 140,255           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 210 58 33,842 38,466 -4,624 -1.85%

36 210 58 35,171 40,173 -5,001 -2.00%

37 210 58 36,530 41,964 -5,434 -2.17%

38 210 58 37,923 43,844 -5,921 -2.37%

39 210 58 39,356 45,817 -6,460 -2.58%

40 210 58 40,841 47,884 -7,043 -2.82%

41 210 58 42,382 50,050 -7,668 -3.07%

42 210 58 43,978 52,321 -8,343 -3.34%

43 210 58 45,628 54,703 -9,076 -3.63%

44 210 58 47,336 57,202 -9,866 -3.95%

45 2,130 584 49,107 59,823 -10,716 -4.29%

46 2,220 609 50,952 62,018 -11,066 -4.43%

47 2,288 627 52,869 64,295 -11,427 -4.57%

48 2,378 652 54,863 66,664 -11,801 -4.72%

49 2,478 679 56,937 69,125 -12,188 -4.88%

50 2,603 714 59,090 71,679 -12,588 -5.04%

51 2,793 766 61,325 74,326 -13,001 -5.20%

52 3,030 831 63,633 77,056 -13,423 -5.37%

53 3,310 908 66,013 79,866 -13,853 -5.54%

54 3,603 988 68,461 82,749 -14,288 -5.72%

55 3,895 1,068 70,979 85,710 -14,730 -5.89%

56 4,165 1,142 73,573 88,752 -15,178 -6.07%

57 4,425 1,214 76,252 91,887 -15,635 -6.25%

58 4,695 1,288 79,021 95,121 -16,100 -6.44%

59 5,010 1,374 81,887 98,461 -16,574 -6.63%

60 5,403 1,482 84,846 101,903 -17,057 -6.82%

61 5,933 1,627 87,896 105,440 -17,544 -7.02%

62 6,585 1,806 91,023 109,053 -18,030 -7.21%

63 7,315 2,006 94,217 112,726 -18,509 -7.40%

64 8,138 2,232 97,475 116,452 -18,977 -7.59%

65 9,025 2,475 100,791 120,222 -19,431 -7.77%

66 9,983 2,738 104,166 124,033 -19,867 -7.95%

67 11,005 3,018 107,599 127,880 -20,281 -8.11%

68 12,143 3,330 111,091 131,761 -20,671 -8.27%

69 13,425 3,682 114,637 135,666 -21,029 -8.41%

70 14,933 4,095 118,232 139,581 -21,349 -8.54%

71 16,605 4,554 121,860 143,477 -21,618 -8.65%

72 18,598 5,100 125,501 147,356 -21,855 -8.74%

73 20,900 5,732 129,130 151,182 -22,052 -8.82%

74 23,510 6,448 132,723 154,924 -22,202 -8.88%

75 26,393 7,238 136,258 158,556 -22,298 -8.92%

76 29,525 8,097 139,716 162,055 -22,339 -8.94%



T10Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 10

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 27.4255%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 70

PVAdjPrem = 38,466             

PVGrossPrem = 140,255           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 32,940 9,034 143,082 165,405 -22,322 -8.93%

78 36,685 10,061 146,338 168,585 -22,247 -8.90%

79 40,928 11,225 149,458 171,570 -22,111 -8.84%

80 45,798 12,560 152,403 174,313 -21,911 -8.76%

81 51,463 14,114 155,117 176,753 -21,636 -8.65%

82 57,748 15,838 157,523 178,801 -21,278 -8.51%

83 65,018 17,831 159,553 180,386 -20,833 -8.33%

84 73,388 20,127 161,090 181,380 -20,289 -8.12%

85 83,053 22,778 161,986 181,620 -19,635 -7.85%

86 94,160 25,824 162,032 180,885 -18,853 -7.54%

87 106,840 29,301 160,944 178,868 -17,924 -7.17%

88 121,050 33,199 158,321 175,145 -16,824 -6.73%

89 136,290 37,378 153,597 169,118 -15,521 -6.21%

90 152,338 41,779 146,003 159,985 -13,982 -5.59%

91 168,570 46,231 134,403 146,561 -12,158 -4.86%

92 184,520 50,606 117,157 127,138 -9,981 -3.99%

93 199,995 54,850 91,818 99,168 -7,349 -2.94%

94 214,158 58,734 54,632 58,734 -4,102 -1.64%



T10Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 10

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 27.5037%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 50

PVAdjPrem = 38,466             

PVGrossPrem = 139,857           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 190 52 33,842 38,466 -4,624 -1.85%

36 190 52 35,171 40,178 -5,007 -2.00%

37 190 52 36,530 41,976 -5,446 -2.18%

38 190 52 37,923 43,862 -5,938 -2.38%

39 190 52 39,356 45,840 -6,484 -2.59%

40 190 52 40,841 47,914 -7,074 -2.83%

41 190 52 42,382 50,088 -7,706 -3.08%

42 190 52 43,978 52,366 -8,388 -3.36%

43 190 52 45,628 54,756 -9,128 -3.65%

44 190 52 47,336 57,263 -9,926 -3.97%

45 2,110 580 49,107 59,892 -10,785 -4.31%

46 2,200 605 50,952 62,094 -11,142 -4.46%

47 2,268 624 52,869 64,379 -11,511 -4.60%

48 2,358 648 54,863 66,756 -11,893 -4.76%

49 2,458 676 56,937 69,225 -12,288 -4.92%

50 2,583 710 59,090 71,787 -12,697 -5.08%

51 2,773 763 61,325 74,443 -13,118 -5.25%

52 3,010 828 63,633 77,182 -13,549 -5.42%

53 3,290 905 66,013 80,001 -13,988 -5.60%

54 3,583 985 68,461 82,894 -14,434 -5.77%

55 3,875 1,066 70,979 85,864 -14,885 -5.95%

56 4,145 1,140 73,573 88,917 -15,343 -6.14%

57 4,405 1,212 76,252 92,062 -15,810 -6.32%

58 4,675 1,286 79,021 95,307 -16,286 -6.51%

59 4,990 1,372 81,887 98,658 -16,772 -6.71%

60 5,383 1,480 84,846 102,112 -17,265 -6.91%

61 5,913 1,626 87,896 105,661 -17,765 -7.11%

62 6,565 1,806 91,023 109,285 -18,262 -7.30%

63 7,295 2,006 94,217 112,971 -18,753 -7.50%

64 8,118 2,233 97,475 116,709 -19,234 -7.69%

65 9,005 2,477 100,791 120,492 -19,701 -7.88%

66 9,963 2,740 104,166 124,315 -20,149 -8.06%

67 10,985 3,021 107,599 128,176 -20,577 -8.23%

68 12,123 3,334 111,091 132,070 -20,979 -8.39%

69 13,405 3,687 114,637 135,988 -21,351 -8.54%

70 14,913 4,101 118,232 139,916 -21,684 -8.67%

71 16,585 4,561 121,860 143,826 -21,966 -8.79%

72 18,578 5,109 125,501 147,717 -22,216 -8.89%

73 20,880 5,743 129,130 151,556 -22,426 -8.97%

74 23,490 6,461 132,723 155,312 -22,589 -9.04%

75 26,373 7,253 136,258 158,956 -22,698 -9.08%

76 29,505 8,115 139,716 162,467 -22,751 -9.10%



T10Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 10

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 27.5037%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 50

PVAdjPrem = 38,466             

PVGrossPrem = 139,857           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 32,920 9,054 143,082 165,829 -22,746 -9.10%

78 36,665 10,084 146,338 169,020 -22,682 -9.07%

79 40,908 11,251 149,458 172,016 -22,557 -9.02%

80 45,778 12,590 152,403 174,769 -22,367 -8.95%

81 51,443 14,149 155,117 177,218 -22,101 -8.84%

82 57,728 15,877 157,523 179,274 -21,751 -8.70%

83 64,998 17,877 159,553 180,866 -21,313 -8.53%

84 73,368 20,179 161,090 181,865 -20,775 -8.31%

85 83,033 22,837 161,986 182,108 -20,123 -8.05%

86 94,140 25,892 162,032 181,373 -19,341 -7.74%

87 106,820 29,379 160,944 179,353 -18,409 -7.36%

88 121,030 33,288 158,321 175,621 -17,300 -6.92%

89 136,270 37,479 153,597 169,580 -15,982 -6.39%

90 152,318 41,893 146,003 160,422 -14,420 -5.77%

91 168,550 46,357 134,403 146,963 -12,559 -5.02%

92 184,500 50,744 117,157 127,488 -10,330 -4.13%

93 199,975 55,000 91,818 99,440 -7,622 -3.05%

94 214,138 58,896 54,632 58,896 -4,264 -1.71%



T10Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 10

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 27.2322%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 120

PVAdjPrem = 38,466             

PVGrossPrem = 141,251           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 260 71 33,842 38,466 -4,624 -1.85%

36 260 71 35,171 40,159 -4,987 -1.99%

37 260 71 36,530 41,936 -5,406 -2.16%

38 260 71 37,923 43,801 -5,877 -2.35%

39 260 71 39,356 45,757 -6,401 -2.56%

40 260 71 40,841 47,808 -6,967 -2.79%

41 260 71 42,382 49,957 -7,575 -3.03%

42 260 71 43,978 52,210 -8,232 -3.29%

43 260 71 45,628 54,573 -8,945 -3.58%

44 260 71 47,336 57,052 -9,715 -3.89%

45 2,180 594 49,107 59,652 -10,545 -4.22%

46 2,270 618 50,952 61,829 -10,876 -4.35%

47 2,338 637 52,869 64,088 -11,219 -4.49%

48 2,428 661 54,863 66,437 -11,574 -4.63%

49 2,528 688 56,937 68,877 -11,941 -4.78%

50 2,653 722 59,090 71,410 -12,320 -4.93%

51 2,843 774 61,325 74,036 -12,711 -5.08%

52 3,080 839 63,633 76,744 -13,111 -5.24%

53 3,360 915 66,013 79,530 -13,517 -5.41%

54 3,653 995 68,461 82,390 -13,929 -5.57%

55 3,945 1,074 70,979 85,326 -14,347 -5.74%

56 4,215 1,148 73,573 88,344 -14,770 -5.91%

57 4,475 1,219 76,252 91,452 -15,201 -6.08%

58 4,745 1,292 79,021 94,661 -15,639 -6.26%

59 5,060 1,378 81,887 97,973 -16,086 -6.43%

60 5,453 1,485 84,846 101,387 -16,540 -6.62%

61 5,983 1,629 87,896 104,895 -16,998 -6.80%

62 6,635 1,807 91,023 108,477 -17,454 -6.98%

63 7,365 2,006 94,217 112,120 -17,903 -7.16%

64 8,188 2,230 97,475 115,815 -18,341 -7.34%

65 9,075 2,471 100,791 119,554 -18,763 -7.51%

66 10,033 2,732 104,166 123,333 -19,167 -7.67%

67 11,055 3,011 107,599 127,149 -19,550 -7.82%

68 12,193 3,320 111,091 130,998 -19,907 -7.96%

69 13,475 3,670 114,637 134,870 -20,233 -8.09%

70 14,983 4,080 118,232 138,751 -20,519 -8.21%

71 16,655 4,536 121,860 142,615 -20,756 -8.30%

72 18,648 5,078 125,501 146,461 -20,960 -8.38%

73 20,950 5,705 129,130 150,255 -21,125 -8.45%

74 23,560 6,416 132,723 153,966 -21,243 -8.50%

75 26,443 7,201 136,258 157,566 -21,308 -8.52%

76 29,575 8,054 139,716 161,035 -21,319 -8.53%



T10Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 10

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 27.2322%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 120

PVAdjPrem = 38,466             

PVGrossPrem = 141,251           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 32,990 8,984 143,082 164,356 -21,273 -8.51%

78 36,735 10,004 146,338 167,508 -21,170 -8.47%

79 40,978 11,159 149,458 170,466 -21,008 -8.40%

80 45,848 12,485 152,403 173,185 -20,782 -8.31%

81 51,513 14,028 155,117 175,601 -20,485 -8.19%

82 57,798 15,740 157,523 177,629 -20,107 -8.04%

83 65,068 17,719 159,553 179,198 -19,645 -7.86%

84 73,438 19,999 161,090 180,179 -19,089 -7.64%

85 83,103 22,631 161,986 180,412 -18,427 -7.37%

86 94,210 25,655 162,032 179,676 -17,645 -7.06%

87 106,890 29,108 160,944 177,669 -16,725 -6.69%

88 121,100 32,978 158,321 173,966 -15,645 -6.26%

89 136,340 37,128 153,597 167,977 -14,379 -5.75%

90 152,388 41,498 146,003 158,902 -12,899 -5.16%

91 168,620 45,919 134,403 145,567 -11,163 -4.47%

92 184,570 50,262 117,157 126,274 -9,117 -3.65%

93 200,045 54,477 91,818 98,492 -6,674 -2.67%

94 214,208 58,333 54,632 58,333 -3,702 -1.48%



T10Appendix 1 - Nonforfeiture Demonstation

Age 35 Unisex Standard Non-Tobacco

Ax = 0.13099371 Level Period= 10

ax = 19.99635043 i = 4.50%

NF NLP = 1,638               r = 27.4590%

PVBen = 32,748             Expense Allowance = 4,547                     

PVExp = 4,547               Policy Fee= 70

PVAdjPrem = 37,296             

PVGrossPrem = 135,823           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 205 56 32,748 37,296 -4,547 -1.82%

36 205 56 34,036 38,949 -4,913 -1.97%

37 205 56 35,353 40,683 -5,330 -2.13%

38 205 56 36,704 42,503 -5,798 -2.32%

39 205 56 38,094 44,411 -6,317 -2.53%

40 205 56 39,535 46,411 -6,876 -2.75%

41 205 56 41,032 48,507 -7,474 -2.99%

42 205 56 42,585 50,702 -8,117 -3.25%

43 205 56 44,194 53,004 -8,811 -3.52%

44 205 56 45,862 55,418 -9,556 -3.82%

45 1,955 537 47,594 57,948 -10,354 -4.14%

46 2,035 559 49,399 60,095 -10,696 -4.28%

47 2,100 577 51,275 62,324 -11,049 -4.42%

48 2,185 600 53,228 64,643 -11,415 -4.57%

49 2,285 627 55,257 67,051 -11,794 -4.72%

50 2,408 661 57,364 69,549 -12,185 -4.87%

51 2,588 711 59,551 72,138 -12,587 -5.03%

52 2,815 773 61,809 74,809 -13,000 -5.20%

53 3,088 848 64,137 77,557 -13,420 -5.37%

54 3,373 926 66,531 80,377 -13,846 -5.54%

55 3,660 1,005 68,994 83,270 -14,277 -5.71%

56 3,930 1,079 71,529 86,243 -14,714 -5.89%

57 4,188 1,150 74,144 89,302 -15,158 -6.06%

58 4,455 1,223 76,847 92,457 -15,610 -6.24%

59 4,760 1,307 79,642 95,713 -16,071 -6.43%

60 5,135 1,410 82,528 99,067 -16,539 -6.62%

61 5,628 1,545 85,501 102,513 -17,012 -6.80%

62 6,235 1,712 88,551 106,035 -17,484 -6.99%

63 6,913 1,898 91,668 109,618 -17,950 -7.18%

64 7,675 2,107 94,850 113,256 -18,406 -7.36%

65 8,500 2,334 98,091 116,941 -18,850 -7.54%

66 9,388 2,578 101,391 120,668 -19,277 -7.71%

67 10,340 2,839 104,751 124,435 -19,684 -7.87%

68 11,393 3,128 108,170 128,238 -20,068 -8.03%

69 12,583 3,455 111,645 132,069 -20,424 -8.17%

70 13,978 3,838 115,170 135,913 -20,743 -8.30%

71 15,525 4,263 118,730 139,746 -21,016 -8.41%

72 17,368 4,769 122,306 143,566 -21,260 -8.50%

73 19,498 5,354 125,875 147,340 -21,466 -8.59%

74 21,915 6,018 129,412 151,039 -21,627 -8.65%

75 24,603 6,756 132,897 154,636 -21,739 -8.70%

76 27,540 7,562 136,309 158,107 -21,798 -8.72%



T10Appendix 1 - Nonforfeiture Demonstation

Age 35 Unisex Standard Non-Tobacco

Ax = 0.13099371 Level Period= 10

ax = 19.99635043 i = 4.50%

NF NLP = 1,638               r = 27.4590%

PVBen = 32,748             Expense Allowance = 4,547                     

PVExp = 4,547               Policy Fee= 70

PVAdjPrem = 37,296             

PVGrossPrem = 135,823           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 30,770 8,449 139,631 161,432 -21,802 -8.72%

78 34,340 9,429 142,841 164,588 -21,748 -8.70%

79 38,418 10,549 145,911 167,545 -21,634 -8.65%

80 43,138 11,845 148,797 170,251 -21,454 -8.58%

81 48,615 13,349 151,438 172,637 -21,198 -8.48%

82 54,560 14,982 153,757 174,613 -20,856 -8.34%

83 61,368 16,851 155,693 176,121 -20,429 -8.17%

84 69,250 19,015 157,137 177,041 -19,904 -7.96%

85 78,815 21,642 157,937 177,208 -19,271 -7.71%

86 89,288 24,517 157,844 176,345 -18,501 -7.40%

87 101,195 27,787 156,615 174,201 -17,587 -7.03%

88 114,615 31,472 153,864 170,367 -16,502 -6.60%

89 129,068 35,441 149,040 164,259 -15,218 -6.09%

90 144,360 39,640 141,402 155,103 -13,701 -5.48%

91 159,925 43,914 129,873 141,776 -11,903 -4.76%

92 175,458 48,179 112,912 122,673 -9,761 -3.90%

93 190,795 52,390 88,224 95,401 -7,176 -2.87%

94 205,055 56,306 52,309 56,306 -3,997 -1.60%



T10Appendix 1 - Nonforfeiture Demonstation

Age 70 Female Standard Non-Tobacco

Ax = 0.402235489 Level Period= 10

ax = 12.30542383 i = 4.50%

NF NLP = 8,172               r = 35.6258%

PVBen = 100,559           Expense Allowance = 12,715                   

PVExp = 12,715             Policy Fee= 70

PVAdjPrem = 113,274           

PVGrossPrem = 317,955           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

70 2,475 882 100,559 113,274 -12,715 -5.09%

71 2,475 882 103,772 118,513 -14,740 -5.90%

72 2,475 882 107,017 124,162 -17,146 -6.86%

73 2,475 882 110,273 130,282 -20,009 -8.00%

74 2,475 882 113,524 136,941 -23,417 -9.37%

75 2,475 882 116,748 144,221 -27,473 -10.99%

76 2,475 882 119,921 152,225 -32,304 -12.92%

77 2,475 882 123,017 161,071 -38,053 -15.22%

78 2,475 882 126,003 170,913 -44,911 -17.96%

79 2,475 882 128,834 181,946 -53,112 -21.24%

80 32,503 11,579 131,449 194,430 -62,981 -25.19%

81 37,228 13,263 133,764 197,188 -63,425 -25.37%

82 41,815 14,897 135,695 199,330 -63,635 -25.45%

83 46,770 16,662 137,237 200,864 -63,627 -25.45%

84 52,700 18,775 138,317 201,694 -63,378 -25.35%

85 61,860 22,038 138,777 201,598 -62,820 -25.13%

86 69,800 24,867 138,166 199,895 -61,730 -24.69%

87 78,613 28,006 136,466 196,615 -60,148 -24.06%

88 88,880 31,664 133,375 191,342 -57,967 -23.19%

89 100,178 35,689 128,407 183,411 -55,004 -22.00%

90 112,445 40,059 120,957 172,002 -51,044 -20.42%

91 125,348 44,656 110,182 155,972 -45,791 -18.32%

92 139,208 49,594 94,922 133,764 -38,842 -15.54%

93 153,995 54,862 73,416 102,993 -29,577 -11.83%

94 168,643 60,080 43,017 60,080 -17,063 -6.83%
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The Penn Mutual Life Insurance Company 

 

Actuarial Memorandum 

Actuarial Basis, Formulas and Illustrative Calculations 

 

Form ICC13-LT 

 

 

Plan Description 

 

Type:     Renewable Term to Age 95 

Level Premium Periods:  15 year 

Issue Ages:     Ages 20-65 

Cash Values:    None   

Premiums:    Guaranteed Premium 

Minimum Specified Amount:  $250,000 

 
Actuarial Basis 

 

Cash Values were tested using the appropriate version of the 2017 CSO Ultimate Mortality Table, Age Nearest 

Birthday. Compound interest at a rate of 4.5%, and continuous functions were used.  The version of the mortality 

table used is as follows: 

 

Premium Classification Mortality Table 

 

Male Preferred Best Nonsmoker 2017 CSO-N (Male) 

Male Preferred Plus Nonsmoker 2017 CSO-N (Male) 

Male Preferred Nonsmoker 2017 CSO-N (Male) 

Male Standard Nonsmoker 2017 CSO-N (Male) 

Male Preferred Smoker 2017 CSO-S (Male) 

Male Smoker  2017 CSO-S (Male) 

Female Preferred Best Nonsmoker 2017 CSO-N (Female) 

Female Preferred Plus Nonsmoker 2017 CSO-N (Female) 

Female Preferred Nonsmoker 2017 CSO-N (Female) 

Female Standard Nonsmoker 2017 CSO-N (Female) 

Female Preferred Smoker 2017 CSO-S (Female) 

Female Smoker  2017 CSO-S (Female) 

Unisex Preferred Best Nonsmoker* 2017 CSO-N  

Unisex Preferred Plus Nonsmoker* 2017 CSO-N  

Unisex Preferred Nonsmoker* 2017 CSO-N  

Unisex Standard Nonsmoker* 2017 CSO-N  

Unisex Preferred Smoker*     2017 CSO-S  

Unisex Smoker*      2017 CSO-S  

 

 

Reserves use the appropriate version of the 2017 CSO Mortality Table, Age Nearest Birthday (Select and Ultimate 

in the level period).  

 
Non-Forfeiture Cash Value Demonstration 
 

Definitions: 

 

x =  age at issue 

 

t =  duration in policy years 



2 

 

i =  interest rate  (4.5%) 

 

v =  1 / (1 + i) 

 

qx+t   =  mortality rate at attained age x+t 

 

px+t = 1 - qx+t  =  survival rate at attained age x+t 

 

GPx+t = Gross Premium rate per $1000 plus per policy fee for issue age x in yr t 

 

r = Ratio of non-forfeiture adjusted premium to gross premium. 

 

NFNLP = Non-forfeiture Net Level Premium 

 

Adjusted premiums = Premiums used in determining the Non-forfeiture value. The present value of 

the adjust premiums is set equal to the present value of benefits plus an expense allowance. 

 

Formulas: 

 

NFNLP = Face * Ax / ax 

 

PV(Benefits) = Face * Ax 

 

Expense Allowance = 1% * Face + 1.25 * Min(4% x Face, NFNLP) 

 

PV(Adjusted Premium) = PV(Benefits) + Expense Allowance 

 

PV(GrossPrem)x+t = 




tx

n

95

1
 GP

x+t+n-1 
* v

n-1
  * 

n-1
p

x+t
  

 

r = PV(Adjusted Premium)x / PV(GrossPrem)x 

 

NFx+t = PV(Remaining Benefits)x+t – PV(Remaining Adjusted Premiums)x+t 

 

AdjPremx+t = r * GPx+t 

 

PV(Remaining Benefits)x+t = Face * Ax+t 

 

PV(Remaining Adjusted Premiums)x+t = 




tx

n

95

1
 AdjPrem

x+t+n-1 
* v

n-1
  * 

n-1
p

x+t 

 

 

Illustrative Values (Age 35 Male Standard Non-Tobacco with a $250,000 Face, 15 year level period): 

 

 

NFNLP = $250,000 * 0.135367165 / 19.91734154 = $1,699 

 

PV(Benefits) = $250,000 * 0.135367165 = $ 33,842 

 

Expense Allowance = 1% * $250,000 + 1.25 * Min(4% x $250,000, $1,699) = $4,624 

 

PV(Adjusted Premium) = $33,842 + $4,624 = $ 38,466 

 

PV(GrossPrem)35 =  

60

1n
 GP

35+n-1 
* v

n-1
  * 

n-1
p

35
  = $134,799 (GPx+t is shown in T15Appendix 1) 
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r = $38,466 / $134,799 = 28.5355% 

 

AdjPrem35+t = 28.5355% * GP35+t (shown in T15Appendix 1)  

 

PV(Remaining Benefits)35+t = Face * A35+t (shown in T15Appendix 1) 

 

PV(Remaining Adjusted Premiums)35+t = 




t

n

60

1
 AdjPrem

35+t+n-1 
* v

n-1
  * 

n-1
p

x+t  

(shown in T15Appendix 1) 

 

NF35+t = PV(Remaining Benefits)35+t – PV(Remaining Adjusted Premiums)35+t  

 
   For t = 5: 
 

 PV(Remaining Benefits)40 = Face * A40= $40,841 

 

 PV(Remaining Adjusted Premiums)40 =  

55

1n
 AdjPrem

40+n-1 
* v

n-1
  * 

n-1
p

40 
= $47,784 

 

   NF40= PV(Remaining Benefits)40 – PV(Remaining Adjusted Premiums)40 = ($6,944) 

 

  T15Appendix 1 shows a Table of Non-Forfeiture Minimum Cash Values for this example. It also 

provides additional examples. 

 

Testing has been done for the range Policy Fees shown in the Statement Of Variability. It has further been 

completed for all issue ages, sexes (and unisex), risk classes and durations for which this product will be available. 

Since the values do not exceed 2.5% of the amount of insurance, this satisfies the exception in Section 9G of the 

SNFL and therefore does not require cash values.  

 

I have performed the necessary analysis, in accordance with all applicable actuarial Standards of Practice and 

Actuarial Guidelines, in support of this opinion. 

 

 

 

 

 

 

 

 

                11-18-2016  
 

Andrew M. Hallsworth, FSA, MAAA    Date 

Director and Actuary  

 



T15Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 15

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 28.5355%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 70

PVAdjPrem = 38,466             

PVGrossPrem = 134,799           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 263 75 33,842 38,466 -4,624 -1.85%

36 263 75 35,171 40,154 -4,983 -1.99%

37 263 75 36,530 41,927 -5,397 -2.16%

38 263 75 37,923 43,787 -5,864 -2.35%

39 263 75 39,356 45,739 -6,383 -2.55%

40 263 75 40,841 47,784 -6,944 -2.78%

41 263 75 42,382 49,928 -7,546 -3.02%

42 263 75 43,978 52,175 -8,197 -3.28%

43 263 75 45,628 54,532 -8,905 -3.56%

44 263 75 47,336 57,005 -9,669 -3.87%

45 263 75 49,107 59,599 -10,492 -4.20%

46 263 75 50,952 62,316 -11,364 -4.55%

47 263 75 52,869 65,167 -12,298 -4.92%

48 263 75 54,863 68,155 -13,292 -5.32%

49 263 75 56,937 71,290 -14,354 -5.74%

50 2,603 743 59,090 74,580 -15,489 -6.20%

51 2,793 797 61,325 77,334 -16,009 -6.40%

52 3,030 865 63,633 80,175 -16,542 -6.62%

53 3,310 945 66,013 83,098 -17,085 -6.83%

54 3,603 1,028 68,461 86,098 -17,637 -7.05%

55 3,895 1,111 70,979 89,178 -18,199 -7.28%

56 4,165 1,189 73,573 92,344 -18,770 -7.51%

57 4,425 1,263 76,252 95,605 -19,353 -7.74%

58 4,695 1,340 79,021 98,971 -19,950 -7.98%

59 5,010 1,430 81,887 102,446 -20,559 -8.22%

60 5,403 1,542 84,846 106,027 -21,181 -8.47%

61 5,933 1,693 87,896 109,708 -21,811 -8.72%

62 6,585 1,879 91,023 113,466 -22,443 -8.98%

63 7,315 2,087 94,217 117,288 -23,071 -9.23%

64 8,138 2,322 97,475 121,165 -23,690 -9.48%

65 9,025 2,575 100,791 125,088 -24,296 -9.72%

66 9,983 2,849 104,166 129,053 -24,887 -9.95%

67 11,005 3,140 107,599 133,055 -25,457 -10.18%

68 12,143 3,465 111,091 137,094 -26,003 -10.40%

69 13,425 3,831 114,637 141,157 -26,520 -10.61%

70 14,933 4,261 118,232 145,230 -26,998 -10.80%

71 16,605 4,738 121,860 149,284 -27,424 -10.97%

72 18,598 5,307 125,501 153,319 -27,819 -11.13%

73 20,900 5,964 129,130 157,300 -28,170 -11.27%

74 23,510 6,709 132,723 161,194 -28,472 -11.39%

75 26,393 7,531 136,258 164,973 -28,715 -11.49%

76 29,525 8,425 139,716 168,614 -28,898 -11.56%



T15Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 15

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 28.5355%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 70

PVAdjPrem = 38,466             

PVGrossPrem = 134,799           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 32,940 9,400 143,082 172,099 -29,017 -11.61%

78 36,685 10,468 146,338 175,408 -29,070 -11.63%

79 40,928 11,679 149,458 178,513 -29,055 -11.62%

80 45,798 13,069 152,403 181,368 -28,965 -11.59%

81 51,463 14,685 155,117 183,906 -28,790 -11.52%

82 57,748 16,479 157,523 186,037 -28,514 -11.41%

83 65,018 18,553 159,553 187,686 -28,134 -11.25%

84 73,388 20,941 161,090 188,720 -27,630 -11.05%

85 83,053 23,699 161,986 188,971 -26,985 -10.79%

86 94,160 26,869 162,032 188,205 -26,174 -10.47%

87 106,840 30,487 160,944 186,107 -25,163 -10.07%

88 121,050 34,542 158,321 182,233 -23,912 -9.56%

89 136,290 38,891 153,597 175,963 -22,365 -8.95%

90 152,338 43,470 146,003 166,459 -20,457 -8.18%

91 168,570 48,102 134,403 152,493 -18,089 -7.24%

92 184,520 52,654 117,157 132,284 -15,126 -6.05%

93 199,995 57,070 91,818 103,181 -11,363 -4.55%

94 214,158 61,111 54,632 61,111 -6,479 -2.59%



T15Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 15

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 28.6201%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 50

PVAdjPrem = 38,466             

PVGrossPrem = 134,401           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 243 69 33,842 38,466 -4,624 -1.85%

36 243 69 35,171 40,160 -4,989 -2.00%

37 243 69 36,530 41,939 -5,409 -2.16%

38 243 69 37,923 43,805 -5,882 -2.35%

39 243 69 39,356 45,764 -6,407 -2.56%

40 243 69 40,841 47,816 -6,975 -2.79%

41 243 69 42,382 49,967 -7,585 -3.03%

42 243 69 43,978 52,221 -8,244 -3.30%

43 243 69 45,628 54,587 -8,959 -3.58%

44 243 69 47,336 57,068 -9,731 -3.89%

45 243 69 49,107 59,670 -10,563 -4.23%

46 243 69 50,952 62,397 -11,444 -4.58%

47 243 69 52,869 65,257 -12,388 -4.96%

48 243 69 54,863 68,255 -13,392 -5.36%

49 243 69 56,937 71,401 -14,464 -5.79%

50 2,583 739 59,090 74,701 -15,611 -6.24%

51 2,773 793 61,325 77,464 -16,140 -6.46%

52 3,010 861 63,633 80,315 -16,682 -6.67%

53 3,290 942 66,013 83,248 -17,235 -6.89%

54 3,583 1,025 68,461 86,259 -17,798 -7.12%

55 3,875 1,109 70,979 89,350 -18,370 -7.35%

56 4,145 1,186 73,573 92,526 -18,953 -7.58%

57 4,405 1,261 76,252 95,799 -19,547 -7.82%

58 4,675 1,338 79,021 99,176 -20,155 -8.06%

59 4,990 1,428 81,887 102,663 -20,776 -8.31%

60 5,383 1,540 84,846 106,257 -21,410 -8.56%

61 5,913 1,692 87,896 109,950 -22,053 -8.82%

62 6,565 1,879 91,023 113,722 -22,698 -9.08%

63 7,295 2,088 94,217 117,556 -23,339 -9.34%

64 8,118 2,323 97,475 121,447 -23,972 -9.59%

65 9,005 2,577 100,791 125,383 -24,592 -9.84%

66 9,963 2,851 104,166 129,362 -25,196 -10.08%

67 10,985 3,144 107,599 133,378 -25,779 -10.31%

68 12,123 3,469 111,091 137,431 -26,340 -10.54%

69 13,405 3,837 114,637 141,508 -26,871 -10.75%

70 14,913 4,268 118,232 145,595 -27,363 -10.95%

71 16,585 4,747 121,860 149,664 -27,804 -11.12%

72 18,578 5,317 125,501 153,713 -28,212 -11.28%

73 20,880 5,976 129,130 157,708 -28,578 -11.43%

74 23,490 6,723 132,723 161,616 -28,893 -11.56%

75 26,373 7,548 136,258 165,408 -29,150 -11.66%

76 29,505 8,444 139,716 169,062 -29,346 -11.74%



T15Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 15

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 28.6201%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 50

PVAdjPrem = 38,466             

PVGrossPrem = 134,401           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 32,920 9,422 143,082 172,560 -29,477 -11.79%

78 36,665 10,494 146,338 175,881 -29,543 -11.82%

79 40,908 11,708 149,458 178,998 -29,540 -11.82%

80 45,778 13,102 152,403 181,864 -29,461 -11.78%

81 51,443 14,723 155,117 184,411 -29,295 -11.72%

82 57,728 16,522 157,523 186,551 -29,028 -11.61%

83 64,998 18,602 159,553 188,207 -28,655 -11.46%

84 73,368 20,998 161,090 189,247 -28,157 -11.26%

85 83,033 23,764 161,986 189,500 -27,515 -11.01%

86 94,140 26,943 162,032 188,735 -26,703 -10.68%

87 106,820 30,572 160,944 186,633 -25,689 -10.28%

88 121,030 34,639 158,321 182,750 -24,429 -9.77%

89 136,270 39,001 153,597 176,463 -22,866 -9.15%

90 152,318 43,593 146,003 166,934 -20,931 -8.37%

91 168,550 48,239 134,403 152,928 -18,525 -7.41%

92 184,500 52,804 117,157 132,662 -15,505 -6.20%

93 199,975 57,233 91,818 103,477 -11,659 -4.66%

94 214,138 61,286 54,632 61,286 -6,655 -2.66%



T15Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 15

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 28.3262%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 120

PVAdjPrem = 38,466             

PVGrossPrem = 135,795           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 313 89 33,842 38,466 -4,624 -1.85%

36 313 89 35,171 40,140 -4,969 -1.99%

37 313 89 36,530 41,898 -5,368 -2.15%

38 313 89 37,923 43,743 -5,819 -2.33%

39 313 89 39,356 45,678 -6,322 -2.53%

40 313 89 40,841 47,706 -6,866 -2.75%

41 313 89 42,382 49,832 -7,450 -2.98%

42 313 89 43,978 52,060 -8,083 -3.23%

43 313 89 45,628 54,398 -8,770 -3.51%

44 313 89 47,336 56,850 -9,514 -3.81%

45 313 89 49,107 59,422 -10,315 -4.13%

46 313 89 50,952 62,117 -11,165 -4.47%

47 313 89 52,869 64,944 -12,075 -4.83%

48 313 89 54,863 67,908 -13,045 -5.22%

49 313 89 56,937 71,017 -14,080 -5.63%

50 2,653 751 59,090 74,279 -15,189 -6.08%

51 2,843 805 61,325 77,010 -15,685 -6.27%

52 3,080 872 63,633 79,827 -16,194 -6.48%

53 3,360 952 66,013 82,725 -16,712 -6.68%

54 3,653 1,035 68,461 85,700 -17,239 -6.90%

55 3,945 1,117 70,979 88,754 -17,775 -7.11%

56 4,215 1,194 73,573 91,893 -18,319 -7.33%

57 4,475 1,268 76,252 95,126 -18,875 -7.55%

58 4,745 1,344 79,021 98,464 -19,442 -7.78%

59 5,060 1,433 81,887 101,909 -20,022 -8.01%

60 5,453 1,544 84,846 105,460 -20,613 -8.25%

61 5,983 1,695 87,896 109,109 -21,213 -8.49%

62 6,635 1,879 91,023 112,836 -21,812 -8.72%

63 7,365 2,086 94,217 116,624 -22,407 -8.96%

64 8,188 2,319 97,475 120,468 -22,993 -9.20%

65 9,075 2,571 100,791 124,357 -23,566 -9.43%

66 10,033 2,842 104,166 128,288 -24,122 -9.65%

67 11,055 3,131 107,599 132,257 -24,658 -9.86%

68 12,193 3,454 111,091 136,260 -25,170 -10.07%

69 13,475 3,817 114,637 140,288 -25,651 -10.26%

70 14,983 4,244 118,232 144,326 -26,094 -10.44%

71 16,655 4,718 121,860 148,345 -26,485 -10.59%

72 18,648 5,282 125,501 152,345 -26,844 -10.74%

73 20,950 5,934 129,130 156,291 -27,161 -10.86%

74 23,560 6,674 132,723 160,151 -27,428 -10.97%

75 26,443 7,490 136,258 163,896 -27,638 -11.06%

76 29,575 8,377 139,716 167,505 -27,788 -11.12%



T15Appendix 1 - Nonforfeiture Demonstation

Age 35 Male Standard Non-Tobacco

Ax = 0.135367165 Level Period= 15

ax = 19.91734154 i = 4.50%

NF NLP = 1,699               r = 28.3262%

PVBen = 33,842             Expense Allowance = 4,624                     

PVExp = 4,624               Policy Fee= 120

PVAdjPrem = 38,466             

PVGrossPrem = 135,795           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 32,990 9,345 143,082 170,958 -27,876 -11.15%

78 36,735 10,406 146,338 174,237 -27,899 -11.16%

79 40,978 11,607 149,458 177,314 -27,856 -11.14%

80 45,848 12,987 152,403 180,142 -27,739 -11.10%

81 51,513 14,592 155,117 182,656 -27,539 -11.02%

82 57,798 16,372 157,523 184,766 -27,243 -10.90%

83 65,068 18,431 159,553 186,397 -26,844 -10.74%

84 73,438 20,802 161,090 187,417 -26,327 -10.53%

85 83,103 23,540 161,986 187,660 -25,675 -10.27%

86 94,210 26,686 162,032 186,895 -24,863 -9.95%

87 106,890 30,278 160,944 184,807 -23,863 -9.55%

88 121,100 34,303 158,321 180,955 -22,634 -9.05%

89 136,340 38,620 153,597 174,725 -21,128 -8.45%

90 152,388 43,166 146,003 165,286 -19,283 -7.71%

91 168,620 47,764 134,403 151,415 -17,011 -6.80%

92 184,570 52,282 117,157 131,347 -14,190 -5.68%

93 200,045 56,665 91,818 102,449 -10,631 -4.25%

94 214,208 60,677 54,632 60,677 -6,045 -2.42%



T15Appendix 1 - Nonforfeiture Demonstation

Age 35 Unisex Standard Non-Tobacco

Ax = 0.13099371 Level Period= 15

ax = 19.99635043 i = 4.50%

NF NLP = 1,638               r = 28.4945%

PVBen = 32,748             Expense Allowance = 4,547                     

PVExp = 4,547               Policy Fee= 70

PVAdjPrem = 37,296             

PVGrossPrem = 130,887           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

35 258 73 32,748 37,296 -4,547 -1.82%

36 258 73 34,036 38,931 -4,895 -1.96%

37 258 73 35,353 40,647 -5,294 -2.12%

38 258 73 36,704 42,447 -5,742 -2.30%

39 258 73 38,094 44,335 -6,241 -2.50%

40 258 73 39,535 46,313 -6,778 -2.71%

41 258 73 41,032 48,386 -7,354 -2.94%

42 258 73 42,585 50,558 -7,973 -3.19%

43 258 73 44,194 52,836 -8,642 -3.46%

44 258 73 45,862 55,223 -9,361 -3.74%

45 258 73 47,594 57,727 -10,133 -4.05%

46 258 73 49,399 60,349 -10,949 -4.38%

47 258 73 51,275 63,098 -11,822 -4.73%

48 258 73 53,228 65,980 -12,752 -5.10%

49 258 73 55,257 69,002 -13,745 -5.50%

50 2,408 686 57,364 72,172 -14,808 -5.92%

51 2,588 737 59,551 74,858 -15,308 -6.12%

52 2,815 802 61,809 77,630 -15,821 -6.33%

53 3,088 880 64,137 80,482 -16,345 -6.54%

54 3,373 961 66,531 83,408 -16,877 -6.75%

55 3,660 1,043 68,994 86,411 -17,417 -6.97%

56 3,930 1,120 71,529 89,495 -17,966 -7.19%

57 4,188 1,193 74,144 92,670 -18,526 -7.41%

58 4,455 1,269 76,847 95,944 -19,097 -7.64%

59 4,760 1,356 79,642 99,322 -19,680 -7.87%

60 5,135 1,463 82,528 102,803 -20,275 -8.11%

61 5,628 1,604 85,501 106,379 -20,878 -8.35%

62 6,235 1,777 88,551 110,034 -21,483 -8.59%

63 6,913 1,970 91,668 113,752 -22,083 -8.83%

64 7,675 2,187 94,850 117,527 -22,677 -9.07%

65 8,500 2,422 98,091 121,351 -23,260 -9.30%

66 9,388 2,675 101,391 125,219 -23,827 -9.53%

67 10,340 2,946 104,751 129,128 -24,377 -9.75%

68 11,393 3,246 108,170 133,074 -24,904 -9.96%

69 12,583 3,585 111,645 137,050 -25,404 -10.16%

70 13,978 3,983 115,170 141,039 -25,869 -10.35%

71 15,525 4,424 118,730 145,016 -26,286 -10.51%

72 17,368 4,949 122,306 148,980 -26,674 -10.67%

73 19,498 5,556 125,875 152,897 -27,022 -10.81%

74 21,915 6,245 129,412 156,735 -27,323 -10.93%

75 24,603 7,010 132,897 160,468 -27,571 -11.03%

76 27,540 7,847 136,309 164,070 -27,761 -11.10%



T15Appendix 1 - Nonforfeiture Demonstation

Age 35 Unisex Standard Non-Tobacco

Ax = 0.13099371 Level Period= 15

ax = 19.99635043 i = 4.50%

NF NLP = 1,638               r = 28.4945%

PVBen = 32,748             Expense Allowance = 4,547                     

PVExp = 4,547               Policy Fee= 70

PVAdjPrem = 37,296             

PVGrossPrem = 130,887           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

77 30,770 8,768 139,631 167,520 -27,890 -11.16%

78 34,340 9,785 142,841 170,795 -27,955 -11.18%

79 38,418 10,947 145,911 173,863 -27,952 -11.18%

80 43,138 12,292 148,797 176,672 -27,874 -11.15%

81 48,615 13,853 151,438 179,147 -27,708 -11.08%

82 54,560 15,547 153,757 181,198 -27,441 -10.98%

83 61,368 17,486 155,693 182,763 -27,070 -10.83%

84 69,250 19,732 157,137 183,718 -26,581 -10.63%

85 78,815 22,458 157,937 183,890 -25,953 -10.38%

86 89,288 25,442 157,844 182,995 -25,151 -10.06%

87 101,195 28,835 156,615 180,771 -24,156 -9.66%

88 114,615 32,659 153,864 176,792 -22,927 -9.17%

89 129,068 36,777 149,040 170,453 -21,413 -8.57%

90 144,360 41,135 141,402 160,952 -19,550 -7.82%

91 159,925 45,570 129,873 147,122 -17,249 -6.90%

92 175,458 49,996 112,912 127,299 -14,387 -5.75%

93 190,795 54,366 88,224 98,999 -10,774 -4.31%

94 205,055 58,429 52,309 58,429 -6,121 -2.45%



T15Appendix 1 - Nonforfeiture Demonstation

Age 65 Female Standard Non-Tobacco

Ax = 0.341226288 Level Period= 15

ax = 14.0760603 i = 4.50%

NF NLP = 6,060               r = 37.4877%

PVBen = 85,307             Expense Allowance = 10,076                   

PVExp = 10,076             Policy Fee= 70

PVAdjPrem = 95,382             

PVGrossPrem = 254,436           

Age GrossPremx+t AdjPremx+t PV(RemainingBen)x+t

PV(RemainingAdjPr

em)x+t NFx+t

Percent 

of Face

65 2,160 810 85,307 95,382 -10,076 -4.03%

66 2,160 810 88,235 99,388 -11,153 -4.46%

67 2,160 810 91,226 103,653 -12,428 -4.97%

68 2,160 810 94,278 108,203 -13,925 -5.57%

69 2,160 810 97,391 113,063 -15,672 -6.27%

70 2,160 810 100,559 118,266 -17,707 -7.08%

71 2,160 810 103,772 123,853 -20,080 -8.03%

72 2,160 810 107,017 129,875 -22,858 -9.14%

73 2,160 810 110,273 136,395 -26,122 -10.45%

74 2,160 810 113,524 143,486 -29,962 -11.98%

75 2,160 810 116,748 151,235 -34,487 -13.79%

76 2,160 810 119,921 159,751 -39,830 -15.93%

77 2,160 810 123,017 169,157 -46,139 -18.46%

78 2,160 810 126,003 179,617 -53,615 -21.45%

79 2,160 810 128,834 191,337 -62,503 -25.00%

80 32,503 12,184 131,449 204,592 -73,143 -29.26%

81 37,228 13,956 133,764 207,494 -73,731 -29.49%

82 41,815 15,675 135,695 209,748 -74,053 -29.62%

83 46,770 17,533 137,237 211,362 -74,125 -29.65%

84 52,700 19,756 138,317 212,236 -73,919 -29.57%

85 61,860 23,190 138,777 212,134 -73,357 -29.34%

86 69,800 26,166 138,166 210,343 -72,177 -28.87%

87 78,613 29,470 136,466 206,891 -70,424 -28.17%

88 88,880 33,319 133,375 201,343 -67,967 -27.19%

89 100,178 37,554 128,407 192,997 -64,590 -25.84%

90 112,445 42,153 120,957 180,991 -60,034 -24.01%

91 125,348 46,990 110,182 164,124 -53,942 -21.58%

92 139,208 52,186 94,922 140,755 -45,833 -18.33%

93 153,995 57,729 73,416 108,376 -34,960 -13.98%

94 168,643 63,220 43,017 63,220 -20,203 -8.08%
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The Penn Mutual Life Insurance Company 

 

Actuarial Memorandum 

Actuarial Basis, Formulas and Illustrative Calculations 

 

Form ICC13-LT 

 

 

Plan Description 

 

Type:     Renewable Term to Age 95 

Level Premium Periods:  20 year 

Issue Ages:     Ages 20-65 

Cash Values:    None   

Premiums:    Guaranteed Premium 

Minimum Specified Amount:  $250,000 

 
Actuarial Basis 

 

Cash Values were tested using the appropriate version of the 2017 CSO Ultimate Mortality Table, Age Nearest 

Birthday. Compound interest at a rate of 4.5%, and continuous functions were used.  The version of the mortality 

table used is as follows: 

 

Premium Classification Mortality Table 

 

Male Preferred Best Nonsmoker 2017 CSO-N (Male) 

Male Preferred Plus Nonsmoker 2017 CSO-N (Male) 

Male Preferred Nonsmoker 2017 CSO-N (Male) 

Male Standard Nonsmoker 2017 CSO-N (Male) 

Male Preferred Smoker 2017 CSO-S (Male) 

Male Smoker  2017 CSO-S (Male) 

Female Preferred Best Nonsmoker 2017 CSO-N (Female) 

Female Preferred Plus Nonsmoker 2017 CSO-N (Female) 

Female Preferred Nonsmoker 2017 CSO-N (Female) 

Female Standard Nonsmoker 2017 CSO-N (Female) 

Female Preferred Smoker 2017 CSO-S (Female) 

Female Smoker  2017 CSO-S (Female) 

Unisex Preferred Best Nonsmoker* 2017 CSO-N  

Unisex Preferred Plus Nonsmoker* 2017 CSO-N  

Unisex Preferred Nonsmoker* 2017 CSO-N  

Unisex Standard Nonsmoker* 2017 CSO-N  

Unisex Preferred Smoker*     2017 CSO-S  

Unisex Smoker*      2017 CSO-S  

 

 

Reserves use the appropriate version of the 2017 CSO Mortality Table, Age Nearest Birthday (Select and Ultimate 

in the level period).  

 

Non-Forfeiture Cash Value Demonstration 
 

Definitions: 

 

x =  age at issue 

 

t =  duration in policy years 
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i =  interest rate  (4.5%) 

 

v =  1 / (1 + i) 

 

qx+t   =  mortality rate at attained age x+t 

 

px+t = 1 - qx+t  =  survival rate at attained age x+t 

 

GPx+t = Gross Premium rate per $1000 plus per policy fee for issue age x in yr t 

 

r = Ratio of non-forfeiture adjusted premium to gross premium. 

 

NFNLP = Non-forfeiture Net Level Premium 

 

Adjusted premiums = Premiums used in determining the Non-forfeiture value. The present value of 

the adjust premiums is set equal to the present value of benefits plus an expense allowance. 

 

Formulas: 

 

NFNLP = Face * Ax / ax 

 

PV(Benefits) = Face * Ax 

 

Expense Allowance = 1% * Face + 1.25 * Min(4% x Face, NFNLP) 

 

PV(Adjusted Premium) = PV(Benefits) + Expense Allowance 

 

PV(GrossPrem)x+t = 




tx

n

95

1
 GP

x+t+n-1 
* v

n-1
  * 

n-1
p

x+t
  

 

r = PV(Adjusted Premium)x / PV(GrossPrem)x 

 

NFx+t = PV(Remaining Benefits)x+t – PV(Remaining Adjusted Premiums)x+t 

 

AdjPremx+t = r * GPx+t 

 

PV(Remaining Benefits)x+t = Face * Ax+t 

 

PV(Remaining Adjusted Premiums)x+t = 




tx

n

95

1
 AdjPrem

x+t+n-1 
* v

n-1
  * 

n-1
p

x+t 

 

 

 

Illustrative Values (Age 35 Male Standard Non-Tobacco with a $250,000 Face, 20 year level period): 

 

 

NFNLP = $250,000 * 0.135367165 / 19.91734154 = $ 1,699 

 

PV(Benefits) = $250,000 * 0.135367165 = $33,842 

 

Expense Allowance = 1% * $250,000 + 1.25 * Min(4% x $250,000, $ 1,699) = $4,624 

 

PV(Adjusted Premium) = $33,842 + $4,624 = $38,466 
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PV(GrossPrem)35 =  

60

1n
 GP

35+n-1 
* v

n-1
  * 

n-1
p

35
  = $129,163 (GPx+t is shown in T20Appendix 1) 

 

r = $38,466 / $129,163 = 29.7807% 

 

AdjPrem35+t = 29.7807% * GP35+t  (shown in T20Appendix 1) 

 

PV(Remaining Benefits)35+t = Face * A35+t (shown in T20Appendix 1) 

  

PV(Remaining Adjusted Premiums)35+t = 




t

n

60

1
 AdjPrem

35+t+n-1 
* v

n-1
  * 

n-1
p

x+t 
 

(shown in T20Appendix 1) 

  

NF35+t = PV(Remaining Benefits)35+t – PV(Remaining Adjusted Premiums)35+t  

 
   For t = 5: 
 

 PV(Remaining Benefits)40 = Face * A40= $40,841 

 

 PV(Remaining Adjusted Premiums)40 =  

55

1n
 AdjPrem

40+n-1 
* v

n-1
  * 

n-1
p

40 
= $47,667 

 

   NF40= PV(Remaining Benefits)40 – PV(Remaining Adjusted Premiums)40 = ($6,827) 

 

 

  T20Appendix 1 shows a Table of Non-Forfeiture Minimum Cash Values for this example. It also 

provides additional examples. 

 

Testing has been done for the range Policy Fees shown in the Statement Of Variability. It has further been 

completed for all issue ages, sexes (and unisex) risk classes and durations for which this product will be available. 

Since the values do not exceed 2.5% of the amount of insurance, this satisfies the exception in Section 9G of the 

SNFL and therefore does not require cash values.  

 

I have performed the necessary analysis, in accordance with all applicable actuarial Standards of Practice and 

Actuarial Guidelines, in support of this opinion. 

 

 

 

 

 

 

 

                 11-18-2016  
 

Andrew M. Hallsworth, FSA, MAAA    Date 

Director and Actuary  

 



#             Item             Location of Item                                   Description of Variability                                                    

1

Company Address, Officer Signatures and 

Titles

Front Cover/ Back Cover of 

Policy & last pg of Riders.

Any change to the address of the company, contact information (location and mailing address) will be submitted to the Department.  

Signatures and Titles will vary based on the officers holding the positions and any change to the titles of those officers. 

2 Free Look Period Front Cover of Policy Will only change in the event the state makes a change in regulation.

3 Insured

Page 3 & Front Cover of 

Policy Will vary based on covered individual

4 Policy Number

Page 3 & Front Cover of 

Policy Will vary for each individual policy

5 Face Amount

Page 3 & Front Cover of 

Policy Will vary based on the owner's financial objective

6 Your State Ins Dept Contact Page 3 Will vary depending on the state of application.

7 Age Page 3

Age will vary as the  issue ages are 20-70 for a 10 year term, and 20-65 for a 15 or 20 year term.  Male will vary based on the insured’s 

gender (if applicable). If this were a unisex policy, Unisex would print.

8 Rate Class Page 3

Will vary based on the insured’s rate classification from one of the following: Standard Tobacco, Preferred Tobacco, Standard Nontobacco, 

Preferred Nontobacco, Preferred Plus Nontobacco, Preferred Best Nontobacco, Special Nontobacco (% extra or flat), Special Tobacco (% 

extra or flat).

9 Issue State Page 3 Will vary depending on the state of application

10 Policy Date

Page 3 & Front Cover of 

Policy Will vary for each policy

11 Date of Issue

Page 3 & Front Cover of 

Policy Will vary for each policy

12 Expiration Date Page 3 Will vary based on the insured’s issue age and a renewal age of 95

13 Final Conversion Date Page 3 Will vary based on the policy date,  insured’s issue age, and conversion period of 10, 15, or 20 years (up to age 70)

14 Level Premium Period Page 3 Will vary depending on applicant's choice of 10, 15, or 20 years

15 Initial Interval of Payment Page 3 Will vary depending on applicant's choice of annually, semiannually, quarterly, or monthly

16

Minimum Amount to Apply for Income 

Payment Option Page 3

Will vary in the event the company wants to change for competitive positioning or additional expenses associated with income options 

(ranging from $1,000 -$100,000).  Any changes would only apply to new issues.

17 Minimum Income Payment Page 3

Will vary in the event the company wants to change for competitive positioning or additional expenses associated with income options 

(ranging from $10 -$200).  Any changes would only apply to new issues.

18

Minimum Total of Income Option 3 

Payments Page 3

Will vary in the event the company wants to change for competitive positioning or additional expenses associated with income options 

(ranging from $10 -$200).  Any changes would only apply to new issues.

19 Benefits and Riders Page 3 Will vary depending on applicant's choice of riders

20

Disability Waiver of Premium with 

Automatic Conversion Page 3 This Rider will appear if added to the policy.

21 Disability Waiver of Premium Page 3 This Rider will appear if added to the policy.

22 Children's Term Insurance Page 3 This Rider will appear if added to the policy.

Amount Page 3 Will vary based on  owner's choice.

23 Accidental Death Benefit Page 3 This Rider will appear if added to the policy.

Amount Page 3 Will vary based on  owner's choice.

24 Schedule of Premiums Page 3

Will vary based on the face amount, supplemental riders, interval of payment, Level Premium Period, and the insured's age, gender, and 

rate class

25 Annual Policy Fee Page 3

Will vary based on the face amount, Level Premium Period, and the insured's age, gender, and rate class or in the event the company wants 

to change for competitive positioning or due to changes to the mortality table or interest rates.  Any changes would only apply to new 

issues (ranging from $50-$120).

26 Table of Renewal Premiums

Additional Policy 

Specifications Will vary based on insured's attained age and rate class

LT-13-10 =  Specification pages for the 10 Year Term Plan  

LT-13-15 =  Specification pages for the 15 Year Term Plan  

         Statement of Variability

The Penn Mutual Life Insurance Company

Date:  March 24, 2016

Forms:

LT-13 = Renewable Term to Age 95 Life Insurance Policy 

ADB-13 = Rider – Accidental Death Benefit

CTI-13 =  Rider – Children’s Term Insurance
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